Experimental Methods
. Amino acid content as weight mass percent and stock concentrations of STD-AA or IS-AA mixtures. 
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Calibrator Preparation
Calibrator solutions (C1-C7) of STD-AA were prepared with serial dilution (concentration for individual amino acids in Table S2 ). C1 was the stock STD-AA solution listed in Table S1 and C2-C4 are serial dilutions starting with C1 of 500 µ L in 1000 µ L. C5 was 100 µ L of C1 in 1000 µ L and C6-C7 are serial dilutions starting from C5 of 500 µ L in 1000 µ L. To create the calibrator standards in the plasma matrix, 40 µ L of the C1-C7 calibrator solutions was added to 600 µ L of IS-ES, and 80 µ L of plasma matrix and their final concentrations are listed in Table S2 . Post preparation of the calibrator stock solutions, the extraction solution was appropriately diluted to account for the solvent introduced in the calibrator samples such that the experimental samples would have the same final concentration of internal standards. Table S2 . Final concentrations of standard amino acid (STD-AA) and isotopically labeled amino acid internal standards (IS-AA) when diluted with plasma. STD-AA concentration is for the calibration series (C1-C7) and IS-AA is for both the calibration series and the experimental samples. 
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Detailed Data Processing
All the data for each plate was imported into Skyline at the same time, with individual plates each correlated with an individual data file. Once all compounds were checked and retention times were adjusted as needed, the plate was rescored to update peak areas for further analysis. This process was repeated until retention times no longer needed adjustment.
The calibration curve for this assay used a bilinear regression which allows for more data points at the cost of greater processing power, and the 1/x 2 weighting is most appropriate for bioanalytical LC MS/MS [1] . The bilinear regression calculates a linear response above a turning point, a flat response below the turning point, and the turning point (TP) may be considered the limit of detection (LOD) for bilinear calibration curves. Points were removed from the calibration curve starting with the least accurate samples until the R 2 value per compound was 0.95 or greater, and the points remaining were within ±20% of the theoretical concentration. The LOD was calculated as concentration of the blank plus 3 times the standard deviation of the blank external standards. The limit of quantitation (LOQ) was determined to be the lowest concentration value that fit within the parameters of the maximum bias and maximum coefficient of variation (CV). The max LOQ bias is the maximum allowed difference from the calibration curve and was set at 15%, while the max LOQ CV is the maximum allowed CV of the peak areas of the set of internal standards (IS) with a specified concentration and was set to 15%.
The LLOQ was determined to be the highest value between the Skyline determined LOD, LOQ, and TP, and is usually the LOQ. For the QC samples with known concentrations, they were divided into 4 levels, Lower limit QC (LLQC), Lower QC (LQC), Medium QC (MQC), and High QC (HQC).
At least 50% of the QC's per level and 67% of the overall QCs needed to be within 15% of the theoretical concentrations. 50% of the sample pool QCs needed to be within ±50% of the average concentration of the sample pool QC. Each analyte per plate was analyzed separately to determine if it can be accurately quantitated on the plate, then these analyte values were averaged to determine plate data quality. 
